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1. Apparatus for mounting a ball grid array device com- 
prising: 

(a) a support member having a support face with a 
55 plurality of window* therein arranged in a partem to 
correspond with and receive terminal ball* depending 
from one face of a ball grid array device when $$id ball 
grid array device is portioned on the support face of 
said support member, 
40 (b) a base member; 

{c) a bending plate having aperture* therein substantially 
corresponding with said windows positioned between 
said base member and said support member and 
45 adapted for lateral movement with respect to said 
support member; 

(d) a pi uraluy of elongated comae* members anchored 10 
said base member, each having an inicrconneetlon end 
and a free end portion disposed on opposite sides of a 
centra! section with &aid central section projecting 
through an aperture in said bending plate and said free 
end portion portioned in a window in said support 
member; and 

(e) a cam adapted to move the position of said bending 
55 plate laterally with respect to said support member and 

thereby urge said free end portion* irttf> coouct with 
said terminal ball* between the centcriinc thereof and 
the face from which they depend. 

2. Apparatus as defined in claim I wherein said free end 
60 portion of each of said contact members has a generally 

central axi$ and the extreme end of said end portion is 
deviated from said generally central axis* ~ - 

X Appanma a* definod in claim 2 wherein each said 
extreme end portion extends into a window in the support- 
as member but does not $&tcnd Otrottgh said window. 

4, Apparatus as deaited in claim 1 wherein said cam 
contacts and moves said bending plate. 

Claim 5 cancelled. 



6. Apparatus as defined in claim 4 further comprising spring means to urge 
said tending plate laterally with respect to said support member. 



7. Apparatus as defined in claim 5 further comprising spring means to urge 
said support member laterally with respect to said bending plate. 
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8. (Amended) Apparatus as defined in claim 2 wherein the extreme end of said 
free end portion of each, of said contact members extends into a window in said support member 
a sufficient distance to contact a (bail | terminal ^aU positioned in said window between the center 
of the |ba)l] terminal ball and the face of the device from which such fballj terminal kail depends. 

9. (Amended) Apparatus as defined in claim 1 further comprising spacers 
[removeabiy] repovably affixed adjacent said support face to at least partially define 
the periphery of a ball grid array device to be positioned on said support face. 

10. (Amended) Apparatus for mounting a ball grid array device comprising: 

(a) a support member having a support face with a plurality of windows 
therein arranged in a pattern to correspond with and receive (ball terminals j termi nal balls 
depending from the face of a bail grid array device when said ball grid array device is positioned 
on the support face of said support member; 

(b) a base member; 

(c) biasing means having apertures therein substantially corresponding 
with said windows positioned between said base member and said support member; 

(d) a plurality of elongated contact members anchored in said base 
member, each having an interconnection end and a free end portion disposed on opposite sides 
and said free end portion defining a generally central axis with the extreme end portion of said 
free end portion deviated from said central axis and positioned in a window in said support 
member; and 

(e) ((c)| means for moving said free end portions with respect to said 

window. 

I L Apparatus as defined in claim 10 wherein each said extreme end portion 
extends into a window in the support member but does not extend through said 
window. 
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12. (Amended) Apparatus as defined in claim 10 further comprising spacers 
[removeably] removably affixed adjacent said support face to at least partially define 
the periphery of ball grid array devices to be positioned on said support face. 

1 3, (Amended) The combination comprising; 

(a) a bal l grid array device having a first face and a plurality of terminal 
balls depending from said first face in a predetermined pattern, each of said [ball terminals! 
terminal balls defining a geometric center spaced from said first face; and 

(b) mounting apparatus comprising: 

(i) a support member having a support face with a plurality of 
windows therein arranged in a pattern to correspond with and receiving said terminal balls 
depending from said first face of said ball array device; 

(ii) a base member; 

(iii) a bending plate having apertures therein substantially 
corresponding with said windows positioned between said base member and said support 
member; and 

(iv) a plurality of elongated contact members, each having an 
interconnection end and a free end portion disposed on opposite sides of a central section with 
said central section projecting through an aperture in said bending plate and said free end portion 
positioned in one of said windows in said support member and terminating between said first face 
of said ball grid array and the geometric center of a terminal bail. 
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1.4. The combination defined in claim 13 wherein said free end portion of 
each of said contact members has a generally central axis and the extreme end of said 
end portion is deviated from said generally central axis. 

15. The combination defined in claim 14 wherein each said extreme end 
portion extends into a window in the support member but does not extend through said 
window. 

16* The combination defined in claim 13 including means for moving said 
free end portions with respect to said windows. 

17. The combination defined in claim 16 wherein said means for moving 
comprises a rotatable cam adjacent said bending plate which, when rotated, coacts with 
said bending plate to move said plate laterally with respect to said support member. 

18. The combination defined in claim 17 wherein said means for moving 
includes a spring positioned to urge said bending plate laterally with respect to said 
support member. 

19. The combination defined in claim 16 wherein said means for moving 
comprises a rotatable cam adjacent said support member which, when rotated, coacts 
with said support member to move said support member laterally with respect to said 
bending plate. 

20, The combination defined in claim 19 wherein said means for moving 
includes a spring positioned to urge said support means laterally with respect to said 
bending plate. 
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21 . (Amended) Apparatus for mounting a ball grid array device comprising: 

(a) a support member having a support face with a plurality of windows 
therein arranged in a pattern to correspond with and recei ve terminal balls depending from one 
face of a ball grid array device when said ball grid array device is positioned on the support face 
of said support member; 

(b) a base member, 

(c) & bending plate having apertures therein substantially corresponding 
with said windows positioned between said base member and said support member and adapted 
for lateral movement with respect to said support member; 

(d) a plurality of elongated contact [member] members anchored in said 
base member, each having an interconnection end and a free end portion disposed on opposite 
sides of a central section with said central section projecting through an aperture in said bending 
plate and said free end portion positioned in a window in said support member; and 

fe) f(c)J a cam adapted to move the position of said bending plate laterally 
with, respect to said support member and thereby move said free end portions within said 
windows- 

22. (Amended) Apparatus for mounting a bail grid array device comprising; 

(a) a support member having a support fece with a plurality of windows 
therein arranged in a pattern to correspond with and receive (ball terminals] terminal balls 
depending from the face of a ball grid array device when said ball grid array device is positioned 
on the support face of said support member; 

(b) a base member; 
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(c) biasing means having apertures therein substantially corresponding 
with said windows positioned between said base member and said support member; 

(d) a plurality of elongated contact members anchored in said base 
member, each having an interconnection end and a free end portion disposed on opposite sides 
of acentral section with said central section projecting through an aperture in said biasing means 
and said free end portion having an extreme end portion thereon positioned in a window in said 
support member; and 

' (e) ((c)] means for moving said free end portions with respect to said 

window. 

23. r Amended'* Apparatus for mountin g a ball grid array device, the ball grid array 
device having terminal balls depending from the ball arid amy device, and the 
ap paratus comprising: 

£al 3 support member having a sup port face, wherein the hall grid array 
device is positioned on said support face of said support member; 

( fr) a base member; 

(c) a bending plate having apertures therein substantially co rresponding 
with the terminal balls, said bending p lat e positioned between said base member and 
said support face of said support member an d adapted for lateral movement with 
respect to said support member; 

(d) a plurality of elongated contact members ancho red in said base 
member, each having an interconnection end anfi a free end portion disposed on 
opposite sides of a central section with said central section projecting through a*i 
aperture in said bending plate, and said free end portion positioned to extend 
adfacent to a respective one of the terminal balls of the ball grid array device iand 

{e} a cam adapted to move the position of ?aid bending plate laterally 

r^p ?r t m said su pport member and therehvja tefi Bid free end portions into 
contact with the terminal baU^ 
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2±^ Apparatus, as defined said, free 

end portion of each of said co ntact members has a generally 
central axis and the extr eme end of said end portion is deviated 



25. (Twice Amended) Apparatus as defined in Claim 24 wherein each said ex treme end 
portion extends into an open space in said support member but does not extend through said 
open space in said support member. 

2JL. Appa ratus as defi n ed in Claim 2 3 wherein said cam 
contacts and moves said bending plate. 

Claim 27 cancelled. 

,2,3,,. Apparatus as def ipe4 , in C , ; ,aim 2 ft,, further compris - 
ing spring means to urge said bending plate laterally with 
respect to said support member. 

29 » Apparatus as defined in Claim 27 further compris- 
ing spring mean s to urge s aid s upport member laterally with 

30. (Twic e Amended) Apparatus as defined in Claim 24 wherein the extreme end of said free 
end portion of each of said contact members extends beneath a face of the ball grid arrav 
device from which said terminal balls depend a sufficient distance to contact a terminal bail 
between die center of the term in al ball and the face of the device f rom which such terminal 
ball dep ends. 

31. (Amended) Apparatus as defined in Claim 23 further comprising spacers removeablv 
a ffixed adjacent said support face to at least partially locate the periphery of a ball grid array 
device relative to said support member. 
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32. (Amended) Apparatus for mounting a ball grid array device, the, ball grid array device 
having termin al balls depending from one face of the ball grid array device, and said apparatus 
comprising: 

(a) a support member having a support face on which said ball grid array device is 
located relative to said support member: 

(b) a base member: 

(c) biasing means having apertures therein substantially corresponding with the 
locations of said terminal balls: 

(fl) a plurality of elongated contact members anchored in said base member, each 
ha ving an interconnection end and a free end portion disposed on opposite sides of a central 
section with said ce nt ral section projecting through an. aperture in said biasing means and said 
free end portion defining a generally central axis with the extreme end portion of said free end 
portion d e viated from said central axis and positioned adjacent a respective one of said 
terminal balls of said ball grid array device: and 

i£l means for movinfi said free end portions with respect to said support member. 

33. (Twice Amended) Apparatus as defined in Claim 32 wherein each said extreme end 
portion extends into an open space in said support member but does not extend through said 
open space in said support member. 

34. (Amended) Apparatus as defined in Claim 32 further comprising spacers removably 
affixed adjacent said susoort face to at least partially locate the periphery of ball grid array 
devices relative to said support face. 
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35, ( Amended) The combination comprising* 

(a) a bail grid array device having a first face and a plurality of terminal balls 
depe nding fcnn said first face in a predetermined pattern, each of said terminal balls defining 
a geometric center spaced from said first face; and 

(b) mounting apparatus comprising; 

£0 a support member adjacent to which said ball grid array device is 
located; 

(ii) a base member: 

(Hi) a bending plate having apertures therein substantially corresponding 
with said terminal balls positioned between said base member and said supp ort 
member: and 

fly) a plurality o f elongated contact members, each having an 
interconnection end and a free end portion disposed on o pposite sides of a 
central section with said central section proje ctin g through an aperture in said 
, bending plate and said free end portion positioned adjacent to a respective one 
of said terminal balls and terminating between said first face of said frail grid 
army and the geometric center of said respective one of sa id terminal balls, 

36 . T he combination defined in Claim 35 wherein 
said free end portion of each of said contact members has a 
generally central axis and the extreme end of &aid end portion 
is deviated from said generally central axis . 

37 . (Amended) The combination defined in Claim 36. wherein each said e xtreme end portion 
extends into a n open space in said support member but does nqtextend through said open 
s pace in said support member. 

38. (Twice Amended) The combination defined in Claim 35 including means for moving said 
free en d portion with respect to the terminal balls depending from the face of the bail grid 
array device. 



i 
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39. The combination defined in Claim 38 wherein 
ggid means for moving comprises a rot at able cam adjacent said 
bending plate which, when rotated, coacts with said bending 
plate to move said plate laterally with respect to said sup- 
port member. 

4Ck The comb ination defined in Claim 39 wherein 
gaid mqanff for moving include.a_a spring positioned to urge 
said bending plate laterally wi th respect to said support 
member > 

4 1 . The combination defined in Claim 38 wherein 
said nieans for moving comprises a rotatable cam adjacent said 
support member which, when rotated, coacts w ith said support 

member to move said suppo rt member laterally with respect to 

said bending elate < 

42 , The combination defined in Clai m 41 wherein 
Bald means for moving includes a soring posit ioned to urge 
said support means later all y with resp ect to said bending 
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43 T (Amended Apparatu s for mounting a ball grid array device, the ball grid array 
device having ; terminal bails de pending from the ball grid array de vice, andsajd 

a pparatus comprising; 

(&) g sup port member having at least one sup port surface against which 
the ball grid array device is deposed to locate the ball arid array device in, a desired 
position re *«*>^ tn said support member; 

(bi a base member: 

(e) a bending pl* *e having, a pertures there in substantially corresponding 
with the terminal balls, sai d bending pla te positioned between said base member and 
said support m f " K » r * fhr * flteral movement with *<> said su ™fl 

member; 

(d) a plurality of elongated e nnipet members anchored in said base 
member, each having an interconnection end and a free end portion d isposed on 
op posite sides of a central .f t™*™ 1 ? w * tH said centntl secj inn ^'^titm through an 
a perture in s? ^ ^inp piAte a pd said free end portion positioned adj acent tojt 
respective o ne nf the terminal bails: and 

( e ) a cam adapted to move the position of said bending plate laterally 
with respect to said support member an d thereb y move said free end portions against 
respective ones of the terminal tails, 
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44. (Amended) Apparatus for mounting a ball grid array device, the ball grid array device 
having terminal balls dependi ng from one face of the ball arid array device, anfl said apparatus 
comprising: 

fa) a base member: 

(b) a support member having a support face against which the ball grifl , array 
device is located, with said terminal balls extending toward said base member, 

(c) biasing means having apertures therein substantially corresponding with said 
terminal balls, said biasing means positioned between said base member and said support face 
of said support member; 

(d) a plurality of elongated contact members anchored in said base member, each 
having an interconnection end and a free end portion disposed on opp osite sife pf a central 
section with said central section projecting through an aperture in said biasing means and said 
free end portion having an extreme end portion thereof positioned adjacent respective ones of 
the terminal balls; and 

£g) rrteans for moving said free end portions with respect to said terrninat balls. 

45, Apparatus as defined in Claim 44. wherein said terminal balls extend downward from 
said support face, and said base member is disposed beneath said support face. 

46. Apparatus as defined in Claim 44 wherein each said extreme end portion extends into 
an open space in said support member but does not extend through said open space in sa id 
sup port memb er. 

47, App aratus for mounting a ball grid array dpvice. the ball grid M jTOy .. tofep . having an 
array of terminal balls depending from the ball grid array device and said apparatus 
comprising: 

La) a support member having a support face, wherein the ball grid array device is 



i 
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positioned on said support face such that at least a portion of said support face s upponingly 
engages the ball arid array device; 
(b) a base member: 

£c) a bending plate having apertures therein substantially corresponding in relative 
relation with the terminal balls depending from the ball ffrirt array dzvicv. and adapted for 
lateral movement with respect to said support member; 

feD a plurality of elongated contact members anchored in said base member, each 
having an interconnection end and a free end po rtion dis posed on opposite sides of a central 
section, with said central section projecting through a respective one of said apertures in said 
bending Plate and said free end portion positioned to extend adjacent to a respective one, of the 
terminal hails of the bail grid array device; and 

(e) a cam adapted to move the position of said bending plate l aterall y wit h respect 
to said support member and thereby urge said free end portions of sa id elongated contact 
members into contact with the respect ive ones of the terminal balls. 

48, A pparatus as deVinzd in Claim 47 wherein said free en d portion of each of said contact 
members has a generally central axis and the extreme end of said end portion is devialed from 
said generally central axis, 

49, A pparatus as defined in Claim 47 wherein said cam contacts and moves oulv one of 
said bending member and said support member, and said ap paratus further eomnrising..gnn:nit 
means to urge said one of said bending plate and said support plate late rally with respect to the 
other of ; said bending plate and sa id support member, 

50, Apparatus as defined in Claim 47 wherein the extreme end of said free end portion of 
each of said contact members extends a sufficient di stance to contact a respective terminal ball 
between the center of the terminal ball and the face of the device from which such terminal 
frftll expends, 

SL Apparatus as defined in Claim 47 further comprising spacers disp osed adjacent said 
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su pport face to at least partially locate a periphery of the ball grid array devi ce in a lateral 
position relative to said on said support face. 

52, Apparatus for use with a ball grid array d evice of the type having an array of ierminat 
balls extending therefrom, said apparatus comprising: 

a su pport member having a support face for supporting thereon the ball grid array 
device, said support member having a stop for engaging the hall prid array device to locate the 
ball grid array device with respect to said support member: 

a bending member having a plurality of apertures generally registered with t he terminal 
balls when the ball arid array device is located with respect to said support member: 

a base member: 

a plurality of elongated contact members secured in said base member and extending 
from said base member, through respective ones of said apertures in said bending m ember and 
toward the ball grid array device, said elongated contact members each having contact ends 
extending so as to be positioned to aside of a respective terminal ball of said ball arid array 

a cam adapted for moving at: least one of said bending member and said sup port 
member to thereby move the contact ends of said elongated contact members sideways into 
contact with respective t erminal bails, 

53, The apparatus of Claim S2 T wherein said support member is positione d over said 
bending member , and said bending member i s positioned over said base member, and said 
contact ends of said elongated contact members extend into an area occupied bv said sup port 
member, whereby whe n the ball grid array device rests on said support face and is engaged 
with said stop, said contact ends of said elo n gated contact members are adjacent respective 
terminal balls of the ball gri d array device. 

54, The apparatus of Claim 53. wherein said support member includes in said area 
occupied by said support member, an array of windows, and each contact end of <faid contact 
members extends into a respective one of said windows. 



ll 
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£L A pparatus as defined in Claim 52 wherein said free end portion of each of said contact 
members has a ficncrallv central axis and the extreme end of said e nd portion is deviated from 
said generally central axis. 

56, A pparatus as defined in Claim 52 wherein said cam contacts an d moves only one of 
sai d bending member and said sup port member, and said apparatus further compri$ir)K spring 
means to ur^e said one of said bending plate and said sup port plate laterally w ith respect to the 
other of said bending plate and sa id support member. 

52; A pparatus as defined in Claim 52 herein the extreme end of said free end portion of 
each of said contact members extends a sufficient distance to contact a r es pective termia&L ball 
between the center of the terminal ball and the face of the device from which such .tjgffljir^.1 
bail depends,, 

SSL Ap paratus as defined in Claim 52, wherein said stop com&rises a saaeer disposed 
adjacent said support face to at least partially locate a periphery of the ball grid army device 
laterally relative to with resneel to said s upport face. 
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